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(54) INTERFERENCE CANCELER 



(57) Abstract: 

PROBLEM TO BE SOLVED: To eliminate interference 
among users and also to eliminate interference among 
beam signals in an interference canceler in a CDMA(code 
division multiplex access) system that uses a multi-beam 
antenna. 

SOLUTION: A beam former 2 converts a receiving signal 
from antennas 1-1 to 1-N into beam signals B1 to BM, and 
interference canceler parts 3-1 to 3-M which correspond 
to the signals B1 to BM are provided. Each part 3-1 to 
3-M contains a replica generating part and an 
interference eliminating part, and the interference 
eliminating part subtracts an interference replica that 
corresponds to a self-beam signal and an interference 
replica that corresponds to other beam signals from 
self-beam signals, eliminates interference among users 
and interference among beam signals and inputs it to a 
receiving part 4 like a RAKE receiving, etc. 



1—2 



1-N 



Bl 



I 

* 
I 



3—1 
_i — 



B2 



BM 



m 
m 



COPYRIGHT: (C)1998,JPO 



(19)0*B#fFJf <JP) 02) ^ ^ if# |1P ^ ^ (A) (ll)&fRtig|^W#^ 

^m^lO- 190495 

(43) 'AM B ^10^(1998) 7 £21 B 



(51)IntCl. G 
H04B 



1/10 
7/08 
7/26 
1/707 



F I 

H0 4B 1/10 
7/08 
7/26 

H 0 4 J 13/00 



L 
D 
B 

D 



4 OL (± 8 H) 





&H78 -340920 


(71) USA 


000005223 










(22) /i a 


JpJ* 8 ^(1996) 12^200 












m 






<72)$8?li# 










tt^/IIMUll«Tfr*lSEJ:*ffl*4TS 1# 














<72)SIW# 


<MWH 








W^HJftjllWfrfr^SKi^BB^ 4TB 1 # 














<74)ft3A 













(54) BB9lO«M ^**>~fe^ 



(57) 

[SIM] v/Ufh^ATyft^V^CDMA^ 

[***&J T>7^ 1-1-1 -N^^)(7)§lHlf^ 
Srbf— ^2\CX V If— Aff-§-B 1 — BM^^l 
U tf— -Mf-§-B l-BM^/ScOT^^-Y^^gPS- 
1 — 3-M&mZ-, #Wt^t7lfP3-l-3-M 



1—1 

1—2 



1— N 

it 



Wy 



I 

J* 
•7 
* 
I 



Bl 



B2 



BM 



3—1 



. 1 1 




3—2 , 













TT 



3- 



2LLL 



m 



4 



(2) 

1 

ffiria^#i»*»tt, s^-Mt^h, it-Ait^ 

x-^s^HuiB^p#[^^fi, i tf— ^m-g-^e> N .a tr 
y # t £^ b§i < mtfL&m&.it - t &(&mk -t 

-^m^^^g^^y »*i-sffi^tf-^m 

g if— ^ff-§-*HEo^v^y fUl^t^Am^ 

/S^p i/^ y # k if-i, ^ * - ^<^Sift«*^*tJS b 

[000 1] 

l£0l|-£~5o DS— CDMA (Direct Sequence Code 
Division Multiple Access ; B!^^^^ bJ^ttWcW 

Til, «^-f©ft*/^^f*^, ^-r*/^*^ 

[0 0 0 2] 40 

m^m^^p^^jit (sir) £fa±£^&&^^ 

ttfttfl ^ ;* ^ - v>® T# * -y ^ir 9 ^ S 

[0 0 0 3] r^i^^f-^f-^If^t^t 
-to mmfe&^Xs X J r — i?lkXT — i?2kl'±, ^ 50 




t&MW-l 0-190495 

2 

!J^tW4 1, 4 3tf»^4 2, 4 4 ii^<t5 

-Y>-ir9 • ;y h 4 6 (I CU1 1-1 CU1K, I 
CU21-ICU2K) JPMtS4 7 t^<t t)«ric$ 
*U X^l&*g|54 2, 4 4H, ®tt/X*S^4 8 k%W% 
S4 9^m, «ttRIK»4 8^e>^*l^^y*Sr 
a««#d»bSIL§l<«fiKS:*-r*o XRAKESfgW 
4 5 f*. — -FttJ&CD&it gtf 50 (Recl~Rec 

K) ^±t>«f*£;h/r^5o 

[0 0 0 4] X^^-Y^irv • ^-ny h 4 6 #J;i 

5 5, 6 0li^«, 5 6liflCT^f 0 
[000 5] Sff {f -g-XfigJS^&^ff ^A^ff -g-i 

tscmp^n, wa*»&©v^#^u^y^«-^i:jp3ias 
/Hf£5£ffi5 3^-Mv^r^ J r^/^it^ff^tt, 

4^ttV^T*H*ix. ^-f V^-»JS«fS^#*»3S5 4 

[0 0 0 6] eicx^mit^^ m&<D?^ 

v^-cffira^b^w^u^y xffi&tm&ztix&wc 

[0 0 0 7] ffiot, Bl4^»HS-X'7 t — v^l <DUy*V 
*^dc«B54 1 ^»V^T^^ IfWlS^^-Y^-fe? 

■^7h4 6 (ICU11-ICU1K) ^t^i 
ft-§-S:*P*SS4 7tc± 5Jn3StU X'>^>i//y *ff 

f^t>iT7 •^-^^h4 6 (ICU21-ICU2 

k) t^A^j^n^o 

[00 0 8] X^^ — v> 1 ^> r F*l^**|$4 2 

^steu, jftp3i»4 9^^:»v^rsm«■^i:^pJ^■r5ri: 

v>2<DT^3r^>-i?9 ■ h 4 6 (ICU21—I 

CU2K) {CA'Jji^^rk ITini^o 
[0 0 0 9] X^X — v ? 2C0U^ > y ^7^figffi4 3^»V^ 



• • • * 

(3) ftm^l 0-190495 



3 

tt, ^Wtyt7-^^/h4 6 (ICU21- 

icu2k) ^h^^^/^^v ^m^-Sz^Szfitm 

f»34 4HA*^, ffit*Ste»4 8KJ; 
[ooio] ^(Dmm^^-e t^^^jvu^y #m -^-s 

2i-S 2R ^:^, RAKESff^4 5 <£>^— if^iSOgff 
355 0 (Reel— Re c K) ^A^£tbT, ^ — pis 

[00 11] Xv/l/f/yft • v^^Afi. 0yx.fi, 

El 6 ^-Ti 9 ^ Ii©ryft6 1-1 — 6 1 -n 

t-A7t-76 2^ gff«6 3 <t£^tp#|j&&: 

^-r<fc ?tem&%1i-f%h<DT+£>K>, ryrt6i-i 

m-^x, -X„ fc|E»ff#W,.i ~w N ,„ It, 20 

iP»»6 4^i?)JDjt"t-«ri:^J:9, Mffl^fc'-Aff 
^B 1— BM<t^-£t><0-C£>5 o Ifl^), tf— A^^-— ^ 
62tr c fci9 > NfflcoT ^7^6 1 - 1 — 6 1 -N;£pibco 
Sffft-^X, -X N ^MffltOt' — i^m-^B 1 -BMCI 

[0 0 12] t£oT, -v/U^f— at ^"r-r&m^^tcc 

— Afl-g-B 1 ~BM»)iE^ : F^'Y>t7 6 
[0 0 13] 

t-A7yft^fflWcCDMA^rAi:ftv^Tt, 
ft5r t\cX 5, tf— Afetr^— !fra^#Srl»*i-S 40 

m^itA-t-^r tft< , r^^^/uraoT**^^ 



4 

[0014] 

tt, (1) <M#-5§-B 1-BM»J£^ U^y^^fiK 
^^r^^glSir^^^S^^^^ir^^S- 1-3 

tt»m ft -s-as w * £ ax 5 0 

[0 0 15] X (2) tf— -Mf-^B 1 — BM^^f^ 
^>--tr^S$3 - 1 — 3 -Mfi, U^y ^fiJtfflSfc^FgJ* 

[0 0 16] X (3) tf— Aff-^B 1 — BMStfjSWT* 
3r-Y>-irv&153- 1~3-MJ*, ^^SPirT* 

K-r-sffi^) tr— ^m^st^^y # i < 
[00 1 7] x (4) T*Bfe*«isf*. str— Am-g-^ 

*riEL)t««S:. ftil^t^Aff-^^^^w^y ^7^ 
[0 0 18] 

[3BM<o3a6^«B] EI 1 l***M^>J!RaKMBIt?& 
9, Ni^rvrt 1-1-1 - N^ffff tf— 

^ 2 MM^> — AfH-^B 1 -BMCM 

*ax-t**t<^ ^{f^-B 1— BM^g^-r ^i?^ 
gf53-l-3-M^A^?-f-^o 4fiRAKESm*SrfT 

[0019] r>"r-)~ 1-1-1 -N(D^mm^n, m 

Six, tr-A7^-^2^»v^*^*t^SESMR»:S: 

fflV^T^Pg-r^r ttrj; ^Mi^)h-A|ffB 1— BM 
^Stft*jx5 0 ft*5. #t-A|f^Bl-BMIl gE^ 
*ae>^xTV^5^©^ < ^;o■C, ^#^^^^^153-1 — 



* 



(4) 



10-190495 



^xmm&kitztjmk it, ^#^-v^9Si53- 1 

yi (nT c ) = S N k=i w kli x k (nTe) 

[0 0 2 1 ] #tf— Aff-g-y, (nT) (Ml(0\f— A 

7 «B 3 - 1 — 3 -M^^V^TT^^c^^^fT 5 t>^» 
-C& "9. #^^^^^^^3 - 1 — 3 -Mte, U^y 
# 4= i: T8W»*«S i: ^ b * S ^ - v^X ttiBBBc 

rj.i (nT c ) — gj.i rj (nT c ) 

gj,i = S N k =i w k ,j Wk.i * 
( i , j = 1 -M) 

[0 0 2 3] rO^P^U^y ^ft*r jti (nT e ) S: 20 

^i#|^t^|ff yi (nT) ^^.il^Kr^:* 

e. (n T c ) =Y i (n T c ) - r, ( 
r 3 .i (nT, 

j * i <D$kW&'&1rZ> t>coT*fc<9 , rco^fr^o^T. 
rs M j cogs3=<t it, r j = i , j i j §rf^p^-< 

#-cfc5as. r j * i j coaiie^gmL-o^o 

[0 0 2 4] T^*ir>'-fe9Sl5 3-l~3-Nfc: x Su^ 
^7 ^ffi^W^r t >ir ygP^St 5 r <i: ^ J: t> , fcf- 30 

T"^^^>-ir^^3 - 1 ^ 3 -M^^^v-^^Vu 

[oo25] ei 2 ittmm&m i ^Jft^tsoKwei 

1-1 — l-N, \?—J*7* — ^ 2 Rlf^m^m^ 4 40 

[0 0 2 6] (^iCK^t, 11, 12(^7^1, 
2(DUy P V ^7^^IH5, 2 1, 2 2 fi;*^ — v 5 1 , 2 60^ 
#|»*«FB. 3 OfiRAKEgfta, 14,, 14 2 fif 
^^r-r >"fe9 • y b ( I CU 1 1 1 — I CU 1 4 K 
4 , ICU211-ICU24KJ , 15,, 1 
5 2 , 1 7,, 1 7 2 fi^A^^Pg^ 16 t , 16 
2*±fiSttRteSS, 18liSlfft (REC11-REC1 50 



{fjft^Xi (nT c ) , \?—J*~7*—?2\cmtf%> : & 
Mt^rwu £ L, r <^3E«|ffi*w k .i ©i = l- 
M N k-l~Ncbt6i, ^—A{f-^ yi (nTc) 

(1) 

U t^A|f§ yi (nT e ) *^^b5K-fc^«t9 

[0022] j sa^if— A{f-g-a>e>* i mn<D\f— 

Mt J ^—(DTm^y P V XiBWr iti (nT c ) J*. 



(2) 



(3) 



nTc) 

J - (4) 

K 4 ) , I CUB 1 ~ I CUB 4f*lf— Ajf-^B 1— B 

[0 0 2 7] £XTm* <D=lr&*^ >± =7 • =L~y V t-o 
V^Tte, ICU111-ICU14K 4 , ICU211 

- 1 c u 2 4 k 4 (Dm^m v\ ^sw^/^-r®^^ 1 

£j*SBll, 12fCftV^ t^A||^Bl-B4t:» 
JfcfC T 1 *^^^^^ '^^14,, 1 4 2 \Zt$tt 

[0 0 2 8] XrcD^ffi69^fli(l N u^y^^aii 
i:f*^ft2 1 t^&ftS^f-v'l i:, i/^y^7^ 
figftSl 2 ir^F^*SP2 2^^^46^f-v ! 2<h^W 
tS 2 ^r - v?!^*^ t yt 5 S: 4 tf-Aff^^ig 
ffl L/cS^$:/TL, t^A||^Bl-B4»lS(?)f^ 
tyiT7?PICUBl-ICUB4^iitV^ 0 ft 

[0 0 2 9] Xtf— Aff-^B l^co^^r^ VirygJS 
I CUB 1 CO y # ^fiKpP 1 1 , 1 2fL 1— K, GO 

if^fiScO^F^^-r^ir^ • rL- >y h I CU 111- 
ICU11K,, ICU211-21K, ^rffix.TV^ 
£ 0 X tf — Af§^-B 2 ^fiScO^p^^r^r "7 S(5 I C U B 
2001/^y #£6$c£i$ 1 1 , 1 2fl 1 — K 2 60rr— if** 
^cOT^^r-V^ir^ ■ ^-^s/ MCU121-ICU1 
2K 2 , ICU221- ICU22K 2 ^:{S^TV^ 0 
[0 0 3 0] ^t-. ^A(ffB3»Wt^ 



• # 

7 

ir^gpi CUB 3<D\s~7V ^^filcffll 1, 1 2 fi, 1~ 
K 3 ^l— if^/S^^^r^^-try • ^.ny h I CU 1 3 
1-ICU13K,, ICU231-ICU23K 3 ^ 
fit XL, 4tt fc<D=F&* I CU 

B 4<DU^]) #£figg|Sl 1 , 12**, 1~K 4 ^^ — If 
^i?^ - -^~>y MCU141-ICU 
14 K 4 , ICU241-ICU24K, £:{I;i-0^ 
-5c 

[0 0 3 1] #T^3r^r ^"tr 9 • ^- o, M4 1( 14 

Rxmmit-%&Bit)1rZ>m&L$:tfl>, X#-f— Aff -g-B 
1— B4fl. mf#!c9 (1) &X*M£ti&t><DX*3bK> , 4 

tf— ^{h-^-b 1 — b 4 5 a>e>. (1) 

tfSifi, i - 1 ~4 £-f£ 0 X r F^*aS2 1 , 2 2 
i*. ffittSteS 1 6 , , 16 2 ^ «17 1( 17 

[0 0 3 2] ^r^l(01//y #£jE£g|$l 1 <£>#T# 

1 5 , \z <fc V 1) m £ *X> 2 l offittKlBS 1 

61K J: QffittdSRteSttT^V'^y It, Stf 
— A#/S<Z>^(fe*tfP2 10*P@t£l 7 l &Wt_LOtf- 
A#j£oTgW&*g|5 2 l^PS^l 7i tCjPx-So fi£o 

#<t£rfflv^ if— Aff^bi£L3l< -<tKcfc 

^*0»S§1 7, ^A^SttS^b. tf— Aff-^fe- 4£ 

ISU§I< r ir^fe^o fi£oT. iiu*__co (4) ^(om^m 
fei (nT.) (fflU i = l~4) Sr#5 r 

[0 0 3 3] X^x — ^2tCj»V^fcl3«^^— IfWiS 
<DT#^-Y>-ir^ • ^/ b 1 4,3&>e>£>Ki_lffi-§-SriJP 
»«1 5 z tc£V)to»L, ftttWSSl 6, K 

y#<h. {fi^-A^O^U^y ^i:SraD3SLSi 7 

[0034] x&is&mn 3 o <^— if Mfc^m «p 1 

8fi, RAKESff^Sriifflbfcfll^i: U 
2toiP»££l 7 a ^e>OBISff-^i:. Ti^-r^-t-ry ■ 
h i 4 2 ^e><^v'^/uw^ p y^7{f-§-i:^A^7$ 

[0 0 3 5]|oT, If— Aff-g-B 1 — B 4M^f^ 
3r^>-i?^g{5 I CUB 1 ~ I CUB 4 fi, WgiJfcEljlgSlS 
p D p^T^P-r^r ^Rft5fcgfl2 1, 2 2^»tt5 



(5) tftmW- 10-190495 

8 

<t 5 i: U Mtfc^^y #£tf-A{f 

[00 3 6] H 3 te#389!0>S 2 ©ISffi^ffi^fftWBI 
"Cfct?, 12 2 i_ 4t^Aff^Bl-B4{rM 
Lfc2;*-r — v^S^**-* ^ir 9 U Xl^ 

— W-g-fiR— SB^Sr^i-o Xraiat^V^T, 19,, 1 

io -Am^m^^^y »s*f— A{f^*us<z> 

T^-Y^ir9«f|5<0*P»aSl 7, , 17, CMSl 9 
19 2 ^ITM^ roflMBcSSi 9,, 19, 

So 

[ 0 0 3 7 ] g.^^ar&Wu tf— A{f-^-B 1 —B 4C9H1I 
triads ttfc«^T*fc 5, ?¥oT, tf— A{S-§-B l*f/S 

»^rt^7ai cub i irKv^tt, wsn-s-f 

— -Mf-g-B 2^/S<^T^^-V^i?^^ I CUB 2(D^F^ 
20 #£r. ftftSl 9, , 1 9, «r:fr LTiJPjHSl 7 

1, 17 2 trA^?b, tf— Aff-^-B l ^feJDUL Lfc^gf 

[0 0 3 8] Xtf-Aff-^B 2*f^ z FgP^r-YV^7«fP 
ICUB2l:ftV^ll tf— Aff-g-Bl, B3ttfc<D=F 
&3c^>-±7$$ I CUB 1 , I CUB 3^T^^^y % 
Sr.- -?rix^tt«»cS 19,, 19, LTilP»» l 7 
17,|:A*U tf— Aff-g-B 2 3&^*P»bfcT* 

^y^^i^Krtta^ tr-Ait-^Bi, B3 

30 ta§T#l:»it5 0 

[0 0 3 9] tf-Aff-^B 3tti5<D=Fm**r> 

t78lCUB3C»^m tf— Aff^B2, B4» 
^coT^^^^ir^gP I CUB 2, I CUB4©f#l/ 
>^y -tix-eix«*8S l 9! , i9 2 ^ltM 
5Sl7i, l 7, tcA^U APlTUfc^u^y ^Srif 
-Aff-^-B 3^foJlb§l< r i^<t>9, t'-A{f^B 

2, B4CJ;6f^i4t§ 0 Xtf-A{f-^B4^ 

7S I CU B 4 [:»V^ft If— Aff-*§- 
B 3Mfo<D=F&*Vl' J £7U I CUB 3(D^l/^y # 
40 W19,, 1 9 2 ^bTiJP»^l 7 1( 17, 

ia*u sp^ufe^^y^Srtf— Aft-g-B4^e> 

HL3K-4:t-«t9. tf-A^f ^-b 3 ^ J: S^SrK** 

[0 0 4 0] B»"t-*tr-AfI#K^ffi^>tf-A«# 

^b, #tr-A<of-^ Kn-^S:ffi;<i8tf-r5r it^J: 
>9. BS-TS f-Am^-^J:S^F#cD^Sr^t-S«^ 

50 5tOT*S 0 



• ♦ 



(6) 



[004 1] XHffiSroll 2 K7jki-#;$&W<Dm 1 <D, 

tr-Afll < 1t^ii-§ r t h pI 

5, , 1 5, RteW/j CO Jp#^,t uc, ffittRfegg 
16,, 1 6 2 ^B&Lfc«MSci-rSrt'b^T*fo 

[0 04 2] 

— Aff fB 1 ^BMMfc<D^&3r^ls~t9$$3 - 1—3 
§ fit J* SrM-ai L T V ^ K "C 5 a> P> , IHtt8H£e£> if Al * 

[mi] 



10 



«HP|5pl 0-190495 

10 

5 r i: ^~C£ 5*iJ^5&5 0 
[01] *»M^IIK3llftMH-C*>*a 
[0 3] **M©lB2(o**o«*oKMH-e*>Sa 

[0 4] 2^^-v ; M r P^ d r-r>-lr^^l^P^lMr^S 0 
[05] Ti^^vi?^ • KoRWiaT*fcSo 
[06] v/i/f t^^ryrt • Aop^Htfe 

So 

l-i — i-N r^^-r 
4 &m%±mm 

B 1 — BM fc" — Aff 



20 



[0 2] 



1—1 
1-2 



1— N 



Wk4 



If 
1 

A 



Bl 



B2 



BM 



| 


3—2 , 






1 

3 -M j 


i t 
1 t 



^4,0n^ 

3 8. 




(7) ¥fffl¥^l 0-190495 



[H3] 



[124] 





me] 



61—1 
61— 



62 



63 



61—] 





Bl 








B2 








BM ! r 
















r . 




Bl r 




r . 




B2 ^ 




r . 


BM r 


1 





• * 



• ft 

(8) ¥fffl¥- 10-190495 



[05] 




{it) mm m ^ (72)$bw# fh « 

(72) »M* jEX 

1 1 m 1 1 m m f k-l* b f 4 t s i = 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
□/LINES OR MARKS ON ORIGINAL DOCUMENT 



Oil REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




